Abstract -Let {/, h] be a set of ordered pairs (boundary data), with / running through H 3/2 (S), where 5 is a sufficiently smooth boundary of a compact domain D C K 3 , and k := UN. Here TV is the unit outer normal to 5, lu := V 2 w + k 2 u -q(x)u = 0 in Z), u = / on 5, and :zero is not a Dirichlet eigenvalue of / in D and not a Dirichlet eigenvalue of / in D either, when q(x) = 0. We give an analytic formula for calculating q(x) from the given data. The function q(x) £ L 2 (D) is real-valued. We establish that an a priori estimate is impossible.
INTRODUCTION
Let D C K 3 be a bounded domain with a sufficiently smooth boundary S. We consider the problem Here k = const > 0, q(x) G L 2 (D) is a real-valued function, and we assume that the homogeneous version of (1.1), (1. 2) has only a trivial solution. In this case u is uniquely defined by / provided that q(x) is known. Therefore h :== UN is uniquely defined, where U N is the value of the normal derivative of u on S. Thus the map Λ: / -* h, i.e. the Dirichlet-to-Neumann map is defined.
This map was studied in a number of papers (see [1] and references therein). The aim of this paper is to give a formula for finding q(x) from the boundary data. This data is defined to be a set of ordered pairs {/, h}, where / runs through H 3 / 2 (S), H l (S) is the Sobolev space and h : = Λ/, or, what is theoretically equivalent, the data is the map Λ.
The formula we obtain is i({)= lim 1(9,tf). 
Green's functions (1.14), (1.17) were often used when studying inverse scattering problems. For our purposes the main point is: the function g(x, y, Θ) does not depend on q(x\ and is considered to be known.
We give a short proof of formula (1.3) in Section 2. In Section 3 we prove that it is not possible to obtain a formula of the type (1.3) if we take the function / = e' ' r instead of / which solves (1.11). Therefore we give a negative answer to the question formulated in [1, p. 460 Proof. We consider the identity which follows from (11.1.)
JD Js
where w is defined in (1.8). According to [1] there exists a special solution u = ψ to (1.1) in R 3 of the form
If we know u = φ on S, then UN -ΨΝ -Δφ on 5, since Λ is known, Formula (1.3) follows from (2.1), (2.2) and (2.3).
What we need to check is: (a) the equation holds
where / solves (1.11), and (b) equation (1.11) is uniquely solvable. The function φ satisfies (1.11) which has at most one solution as we prove below. This implies (2.4).
To prove that φ solves (1.11) we start with the familiar equation for φ (see, e.g. Taking the argument χ of g(x, s, 0) in D' := K 3 \D and applying Green's formula to the last integral, we see that this integral vanishes. Now taking χ G -D' in (2.5) on 5, we obtain (1.11). Since for θ G M and sufficiently large |0| there exists φ (see, e.g. [1, p. 217]), we conclude that (1.11) is solvable for all sufficiently large |0|, OEM, and ν>( 5 )> s e S,is its solution. Uniqueness of the solution to (1.11) for sufficiently large |0|, θ G M [only in such θ we are interested in (1.3)], can also be proved. Indeed, we consider the homogeneous version of (1.11) and write φ instead of /. We want to prove that the homogeneous version of (1.11) has only a trivial solution if |0| is sufficiently large, θ G M. Let 
= l [g(x,t)il) N -g N (x,t)il)]at := I(x) . j s
Let χ -> 5 G S. Then, by the jump relation for the double-layer potential we obtain J(x) -> J(s) -φ(δ)/2. Thus, the homogeneous version of (1.11) takes the form ψ = -I(s) + φ(3)/2, or VOO = -2I( 5 ).
We write this equation as φ = -2 ! (g(s,t)W-9N (s,t)il>)dt = -2I(s) (2.7) j s
and let ^(a?) in D be uniquely defined by φ on S as a solution to (1.1) with the boundary value / = φ on S. Note that in this argument φ is not the special solution (2.2).
Using Green's formula, we get
As where the operator Τ is defined in (2.10) and G in (1.17 
The problem (3.1), (3.2) is uniquely solvable, since zero is not a Dirichlet eigenvalue of
We consider the operator 
